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efficient	use	of	environmental	flows	to	obtain	environmental	benefits,	including	
upstream/downstream	dependencies.	The	Basin-wide	Watering	Strategy	sets	out	quantified	
ecological	objectives	to	be	obtained	to	maintain	and	improve	the	condition	of	vegetation,	
fish	and	birds	in	a	given	timeframe.	State	watering	plans	are	integrated	into	this	strategy,	
and	environmental	flow	delivery	is	evaluated	on	yearly	and	five-yearly	cycles,	for	which	a	
trajectory	analysis	could	be	used.	The	first	five-yearly	evaluation	now	coincides	with	issues	
of	lack	of	compliance,	adequate	regulation	of	water	allocations,	and	lack	of	progress	with	
State	water	resource	plans	by	2019,	resulting	in	a	decrease	again	of	social-institutional	
capacity	(score	=	2).	These	issues	will	need	to	be	resolved	to	restore	community	confidence	
in	the	effectiveness	of	the	Basin	Plan,	and	to	revert	to	an	upward	trajectory	(expected	
predictive	socio-institutional	score	of	3.5,	biophysical	score	of	5).		
	
Discussion	and	conclusions	
In	this	paper,	we	propose	a	diagnostic	functional	framework	that	addresses	the	complexity	
of	defining	and	attributing	measures	of	performance	in	a	river	basin	(Figure	1).	This	tool	is	
designed	for	RBOs	to	use	to	maintain	a	steering	course	and	correct	for	biophysical	and	
institutional	responses	to	management	strategies.	Figure	2	visualises	indicator	profiles	for	
governance	and	biophysical	outcomes,	and	Figure	3	a	trajectory	graph	which	aggregates	
capacity	in	both	domains	over	time.	Our	approach	recognises	some	inherent	competitive	
tensions	between	functional	indicators,	such	as	between	leadership	and	collaboration,	
which	subsequently	require	balance	and	calibration.	Sometimes,	there	will	be	a	need	for	
adaptability	and	flexibility,	requiring	disruption	of	existing	practices,	when	the	system	is	in	
an	exploratory	phase	or	readjustment	of	governance	structure	or	policy	direction	occurs	
[40**,	41].	In	Figure	3,	this	coincides	with	the	trajectory	change	during	the	social	learning	
phase	and	the	compliance	and	consolidation	phase.	At	other	times	stability,	clarity	and	
efficiency	require	long-term	management	plans	based	on	quantitative	modelling	and	
validation.	Rather	than	being	rigid,	the	proposed	framework	is	dynamic	and	allows	revisiting	
initial	planning	and	modelling,	acts	as	a	compass	to	keep	steering	governance	and	
sustainable	management	to	its	intended	course,	adapting	effort	based	on	both	biophysical	
and	socio-economic	feedback	loops.	This	is	informed	by	regular	evaluations,	the	initial	
diagnostics,	and	the	historical	trajectory	up	to	that	point.		
	
In	summary,	the	proposed	framework	has	the	following	potential	advantages:	
1. It	distinguishes	between	those	governance	and	management	issues	over	which	it	has	
control	in	contrast	with	those	that	are	part	of	its	context	and	external	drivers,	thus	
making	explicit	the	function,	role	and	responsibility	of	the	RBO	in	a	context	specific	
setting.	
2. The	four	social-institutional	indicators	and	the	four	biophysical	indicators	can	be	
used	to	define	capacity	and	measures	of	performance	of	a	RBO.	Making	indicators	
relevant	is	done	through	the	use	of	sub-indicators	that	are	tailored	to	the	basin	
context	by	agreement	between	stakeholders.	
3. The	distance	between	capacity	and	measure	of	performance	in	the	diagnostics	
profile	allows	for	the	prioritisation	of	management	strategies,	and	to	track	progress	
through	regular	evaluations.	Progress	can	be	mapped	as	trajectory	analyses,	
illustrated	for	the	Murray-Darling	Basin	Authority.	
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4. The	method	accommodates	the	combination	of	different	sources	of	data	and	
evidence,	used	in	the	categorical	scoring.	Both	qualitative	and	quantitative	
information	can	be	used,	in	a	simple	5	scale	scoring	system.	
	
The	diagnostic	framework	represents	the	first	attempt	to	strengthen	the	position	and	
effectiveness	of	an	RBO	in	dealing	with	complex	basin	systems.	The	next	step	will	be	to	test	
the	framework	in	a	number	of	case	studies	around	the	world	to	ascertain	its	validity.	Social	
network	analysis	[44,	54],	organisational	behaviour	analysis	[42],	systems	thinking	[25]	and	
program	theory	[55]	will	be	explored	to	understand	the	underlying	dynamics	and	develop	
methods	for	implementing	and	using	the	framework,	in	collaboration	with	decision	makers,	
river	basin	organisation	staff	and	relevant	stakeholders.		
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